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1	Introduction
RAN2 agreed to support the configuration of multiple LTM configurations as delta signalling relatively to an explicitly configured LTM reference configuration and to support multiple successive LTM executions without the need for any RRC reconfiguration (i.e. by sending LTM cell switch MAC CE).
In this contribution, we further discuss the RRC aspects for LTM, including how to configure the reference configuration as well as the delta configurations on the UE and on the network side, requirements for LTM execution and TP to implement the modelling.
2	Discussion
2.1	Reference configuration
RAN2 agreed that “For L1L2 mobility will support that candidate configurations are delta configurations on top of a reference configuration”. Which fields can be included in the reference configuration can be debated, but in order to allow subsequent LTM, the resulting configuration of every LTM delta configuration should be the same regardless of previously executed LTM. This implies that the reference configuration can at least include the top-level fields that can be in the LTM delta configuration.
Proposal 1a: The LTM reference configuration can include at least the top-level fields that can be included in the LTM candidate delta configurations.
The candidate configurations are delta configurations on top of a separate reference configuration instead of UE current configuration. At LTM execution, the reference and the candidate delta configuration will completely override top-level fields that can be included in the LTM candidate configuration (e.g. CellGroupConfig, radioBearerConfig, measConfig) so any such field that is part of a complete candidate configuration and is not included in the reference configuration must be included in the candidate delta configuration. 
Proposal 1b: If a top-level field that can be included in the candidate delta configuration is not included in the LTM reference configuration but is part of a complete candidate configuration, it must be included in the corresponding candidate delta configuration.
If any top-level field can change at LTM execution, RAN2 should agree that it can be included in the LTM delta configurations. Top-level fields that can be included in the LTM candidate configuration could still be changed by the network using an RRC message and that change would persist at the next LTM execution. If the reference configuration would be a complete UE configuration, any time the network wishes to change any field that cannot be in the delta configuration, it would be necessary to reconfigure both the current UE configuration and the reference configuration, resulting in extra signalling overhead.
Proposal 2a: The reference configuration does not include top-level fields that cannot be included in the candidate delta configurations.
Proposal 2b: While LTM is configured, the network can reconfigure any field of the current UE configuration by RRC signalling. Any change to a field that cannot be included in the reference and delta configuration will persist at next LTM execution.
With respect to how the reference configuration is configured, it is still FFS whether the reference configuration can be derived from the current UE configuration at some point of time. If the current UE configuration is used as a reference configuration, in order to generate the reference configuration, the UE still has to create and store the reference configuration. In addition, this method automatically results in including all fields in the reference configuration, while the network may not want this, so this method cannot replace explicit signalling of the reference configuration, it would come in addition to it and would require extra specification work. From this perspective, using the current UE configuration as the reference seems not a very useful addition.
Proposal 3: Indication that the “current UE configuration” is the reference configuration is not supported.
Since the reference configuration is explicitly signalled, the simplest approach is to specify a specific field to include the reference configuration.
Proposal 4: Introduce a field to signal the reference configuration for LTM.
In CU-DU split architecture, the masterCellGroup (for the MCG) or the secondaryCellGroup (for the SCG) are configured by the DU and the CU provides the current UE configuration in order to perform delta signalling. To prepare LTM delta configurations, as these configurations are supposed to be relative to the reference configuration and not to the current UE configuration, what the CU should provide to the DU in order to do delta signalling is the masterCellGroup (for the MCG) or the secondaryCellGroup (for the SCG) of the reference configuration.
Proposal 5: To prepare an LTM configuration for the UE, the CU provides the masterCellGroup (for the MCG) or the secondaryCellGroup (for the SCG) of the reference configuration to the (candidate) DU.
The network may provide an LTM candidate cell configuration as:
· Case 1: a delta configuration on top of the reference configuration.
· Case 2: a full configuration with the fullConfig flag.
For case 1, RAN2 agreed that the UE generates the complete configuration by applying the candidate delta configuration on top of the reference configuration. There is a possibility that a candidate DU cannot understand the CellGroupConfig in the reference configuration in which case the fullConfig flag will be used. However, if the network does not want to use a reference configuration, this flag should not be used to avoid unnecessary RLC/PDCP release and addition during the LTM execution, it is better to configure an empty reference configuration.
Proposal 6: The reference configuration is always configured for LTM (but can be empty).
For case 2, the network may expect the UE to release/clear almost all the radio configurations and apply the new configurations. Therefore, the network should be allowed to configure a full configuration with the fullConfig flag. If the UE performs an LTM cell switch to the candidate cell including the fullConfig flag, we think that the existing full configuration procedure should be reused, as specified in clause 5.3.5.11 of TS 38.331. In addition, since almost all radio configurations will be cleared when the UE performs the legacy full configuration, the candidate configuration including fullConfig flag should include other IEs, which cannot be included in the candidate configuration.
Proposal 7a: A candidate configuration including fullConfig flag should include other IEs, which cannot be included in the candidate configuration. 
One thing that needs to be clarified is how to understand "complete configuration". Based on the discussion above, it is proposed that the complete configuration contain only the top-level fields that can be included in the candidate cell configuration. Those IEs that cannot be included in the candidate cell configuration remain unchanged during the LTM execution.
Proposal 7b: The “complete configuration” does not include top-level fields that cannot be included in the candidate configuration and do not change when the UE is applying the “generated complete configuration”.
2.2 Candidate configuration
One possible scenario is that the UE moves back to the initial source cell during subsequent LTM. We now discuss whether the source cell can be automatically used as a candidate cell or whether it should be configured by the network. If the UE automatically considers the source cell as a candidate, the index of the source cell needs to be specified (e.g. index=0) because the candidate cell configuration index should be included in the LTM command. In addition, RAN2 agreed that whether to reset L2 or not is determined by the RRC configuration (e.g. candidate cell set. FFS if RLC, MAC, PDCP are separated), then the L2 behaviour needs to be specified if the for the source cell considered as a candidate. To make the RRC design as simple as possible, the source cell should be explicitly configured as a candidate cell for subsequent LTM by the network.
[bookmark: _Toc118379437][bookmark: _Toc118379712]Proposal 8: If the network wants to use the source cell as a candidate target cell, the network includes a corresponding candidate configuration as the candidate configuration, like for any candidate cell.
2.3 Requirements for LTM execution
One of the objectives of LTM is to ensure limited impact to data transmission upon mobility, e.g. PDCP and RLC operation can be continued, in order to avoid unnecessary release and addition of RLC bearers or radio bearers that are both in the UE current and in the target configuration, RAN2 agreed to the following conclusions during the last meeting.
	The complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset RLC or PDCP.
FFS if more than RLC PDCP should be kept and how much of “replacing” need to be specified.


Another aspect is SCells, i.e. if a SCell is in the UE configuration before and after the LTM configuration, it may be possible to avoid the warm-up time as specified by RAN4 for this SCell, provided it is not released.
If that allows to avoid the warm-up time (to be confirmed by RAN4), the procedure at LTM execution should also avoid unnecessary release and addition of SCells which are both in the UE current and in the target configuration, when the UE applies the target configuration based on reference configuration.
Proposal 9a: Ask RAN4 whether it is feasible to avoid the warm-up time for the SCells that are both in the UE current and in the target configuration during LTM execution.
Proposal 9b: If it is feasible, when the UE applies the LTM target configuration based on the reference configuration, avoid unnecessary release and addition of SCells which are both in the UE current and in the target configuration.
As mentioned in the WID, the Rel-18 LTM procedure is applicable to the intra-DU case and to the intra-CU inter-DU case. Considering that the CU is always unchanged, the measurement configuration of the LTM candidate cells may be the same. Then if the measConfig does not change when the LTM execution, it may be possible to avoid unnecessary release/clear of the measurement result at LTM execution when applying the target configuration.
Proposal 10: Avoid unnecessary release/clear of the measurement result at LTM execution when applying the target configuration, if the measConfig does not change at LTM cell switch.
In different cells, the network may want to use a different number of RLC bearers and/or radio bearers. Therefore, the RLC bearers and RBs before and after LTM execution may be different. Therefore, some RLC bearers or RBs may be in the current UE configuration before LTM but neither in the reference configuration nor in the target LTM configuration, so they should be released.
Proposal 11: AT LTM execution to apply the target configuration, the UE releases RLC bearers/radio bearers if:
-	they are neither in the corresponding ToAddModList of the reference configuration nor in the corresponding ToAddModList of the target delta configuration; or 
-	they are in the ToReleaseList of the target delta configuration.
2.4	Compliance/Validity check
For legacy CHO and CPAC, it is up to UE implementation to perform compliance check upon the reception of the configuration message or upon CHO and CPAC execution. For LTM, if a candidate configuration provided by RRC is not indicated by the cell switch MAC CE, the compliance/validity checking of the unused candidate configuration could fail and cause extra interruption for the UE. Therefore, we think that the same principle for conditional reconfiguration can be reused for LTM.
Proposal 12: It is up to UE implementation on whether to do the compliance check upon candidate configuration is received or upon LTM execution. 
3	Conclusion
In this contribution, we have the following proposals:
Reference configuration
Proposal 1a: The LTM reference configuration can include at least the top-level fields that can be included in the LTM candidate delta configurations.
Proposal 1b: If a top-level field that can be included in the candidate delta configuration is not included in the LTM reference configuration but is part of a complete candidate configuration, it must be included in the corresponding candidate delta configuration.
Proposal 2a: The reference configuration does not include top-level fields that cannot be included in the candidate delta configurations.
Proposal 2b: While LTM is configured, the network can reconfigure any field of the current UE configuration by RRC signalling. Any change to a field that cannot be included in the reference and delta configuration will persist at next LTM execution.
Proposal 3: Indication that the “current UE configuration” is the reference configuration is not supported.
Proposal 4: Introduce a field to signal the reference configuration for LTM.
Proposal 5: To prepare an LTM configuration for the UE, the CU provides the masterCellGroup (for the MCG) or the secondaryCellGroup (for the SCG) of the reference configuration to the (candidate) DU.
Proposal 6: The reference configuration is always configured for LTM (but can be empty).
Proposal 7a: A candidate configuration including fullConfig flag should include other IEs, which cannot be included in the candidate configuration. 
Complete configuration
Proposal 7b: The “complete configuration” does not include top-level fields that cannot be included in the candidate configuration and do not change when the UE is applying the “generated complete configuration”.
Candidate configuration
Proposal 8: If the network wants to use the source cell as a candidate target cell, the network includes a corresponding candidate configuration as the candidate configuration, like for any candidate cell.
RRC aspects for LTM cell switch execution
Proposal 9a: Ask RAN4 whether it is feasible to avoid the warm-up time for the SCells that are both in the UE current and in the target configuration during LTM execution.
Proposal 9b: If it is feasible, when the UE applies the LTM target configuration based on the reference configuration, avoid unnecessary release and addition of SCells which are both in the UE current and in the target configuration.
Proposal 10: Avoid unnecessary release/clear of the measurement result at LTM execution when applying the target configuration, if the measConfig does not change at LTM cell switch.
Proposal 11: AT LTM execution to apply the target configuration, the UE releases RLC bearers/radio bearers if:
[bookmark: _GoBack]-	they are neither in the corresponding ToAddModList of the reference configuration nor in the corresponding ToAddModList of the target delta configuration; or 
-	they are in the ToReleaseList of the target delta configuration.
Compliance/Validity check
Proposal 12: It is up to UE implementation on whether to do the compliance check upon candidate configuration is received or upon LTM execution. 
4	Annex: TP for TS 38.331
To be added
